The type-2 fuzzy sets (T2FSs) 
Introduction
The techniques of Multiple attributes decision-making (Abbr. MADM) are used mainly to find a desirable solution from a set of alternatives that evaluated by multiple attributes. In recent years, various methods have been proposed for handling fuzzy decision-making problems. Among those methods, the TOPSIS is the most popular one because it gives us an alternative from comparing the relative closeness to the ideal solution. Chen [1] presented a method to assess the rate of aggregative risk in software development using the fuzzy set theory under the fuzzy GDM environment. However, the above methods are just based on type-1 fuzzy sets (T1FSs) with one approach. If we can use T2FSs to solve MADM problems, then the flexible and space will be enhanced greatly. Because the membership functions (Abbr. MFs) of T2FSs are characterized by more parameters than the ones for T1FSs. In T1FSs, MFs are totally certain, whereas in T2FSs, MFs are fuzzy themselves. In other words, a T2FS can be visualized as a three dimensional, primary and secondary MF. The primary membership is any subset in [0, 1] and there is a secondary membership value corresponding to each primary membership value that defines the possibility for primary membership. Hence, T2FSs provide us with additional degrees of freedom and using T2FSs has the potential to outperform using T1FSs, especially when we are in deeply uncertain environments.
Interval Type-2 Fuzzy Sets
In this section, we briefly review some basic concepts of IT2FSs [12] and r-polygonal interval type-2 fuzzy sets (RIT2FSs), and then we define a score function to compare with multiple IT2FSs. Definition 1. A type-2 fuzzy set A in the universe of discourse X can be represented by a type-2 membership function A u , shown as follows:
where
For another simple form in integral, the type-2 fuzzy set A also can be represented as follows: 
,
, 
Obviously, , from the formula above, we can get: 
Distance Measure for IT2FS
Distance measure is an important tool for distinguishing the difference between two objects, and has become important due to the significant applications in diverse fields like decision making, pattern recognition, market prediction and so on. In this section, we propose a distance measure for two IT2FSs. 
It is easy to prove that the defined distance measure satisfies the following properties: 
From the above, we can know that the distance measure is only used for two IT2FSs, but in solving practical problems, there always have two or more group IT2FSs. So, in the following we adhere to deal the group IT2F problems.
What's more, in dealing with the actual MADM problems, there always have some weighting factors to different attributes. Among various distance measures, the ones most commonly employed decision-making are the weighted distance measure (such as the weighted hamming distance (WHD) and the weighted Euclidean distance (WED)). Recently, motivated by the idea of the ordered weighted averaging (OWA) operator, some researchers are interested in the OWD measure and have a further investigation. However, the weighted distance (WD) measure focuses solely on the weight of the individual distance itself, and ignores the position weight with respect to the individual distance value, while the OWD measure focuses only on the position weight with respect to the individual distance value, and ignores the weight of the individual distance value itself. Therefore, weights represent different aspects in the two measures. But both of the measures consider only one weight from one aspect. For the sake of solving the drawbacks, Peng, et al [13] presented a synergetic weighted distance (SWD) measure based on the synergetic weighted ideal, in this part, we propose a SWD measure between two collections of IT2FS. The predominated advantages of the distance measure are that it not only consider the importance weights, but also reflect the decision strategies that both are extremely vital in the practical decision making situations.
TOPSIS Method
TOPSIS method is proposed by Hwang and Yoon [14] . The essential principle is that the alternative that been chosen should have the shortest distance from the ideal solution and the farthest distance from the negative-ideal solution.
Suppose a multiple attributes decision making problem,
be the set of attributes, (Generally, the attribute can be divided to benefit and cost types. For benefit attribute, the larger the better, and for cost attribute, the smaller the better). Step 3: Determine the ideal and negative ideal solution;
where b  and c  are the sets of benefit and cost criteria respectively.
Step 4: Calculate the separation measures, using the n dimensional Euclidean distance.
The separation of each alternative from the positive ideal solution is given as;
Similarly, the separation from the negative ideal solution is given as;
Step 5: Calculate the relative closeness to the ideal solution. The relative closeness is defined as;
Step 6: Rank and prioritize the alternatives according to their relative closeness.
An IT2F-TOPSIS Method for Handing MADM Problems
In this section, based on the TOPSIS method, we propose a method for handling MADM problem under IT2FSs environment. Assume that there are n alternatives 12 , ,..., The proposed method is now presented as follows:
Step 1: Construct the decision matrix X : 
Step 3 
Step 
Step 5: Calculate the relative degree of closeness () i Cx , shown as follows:
Step 6: Rank the alternatives according to the values of () i Cx in a descending sequence. The larger the value of () i Cx , the more the preference of the alternate ( 1, 2,..., )
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Numerical Example
The development and prosperity of a company lie in it has some great teams, so the personnel's recruiting is extremely important for a company. Due to the importance of the personnel, a real example of the personnel selection problem is adopted in this section. Suppose that a Telecommunication Company intends to choose a manager for Research and Development (R&D) department from three volunteers named 1 2 3 ,, x x x . The decision making committee assesses the four concerned volunteers based on four criteria which follow: a) proficiency in identifying research areas ( 
